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Description 



[0001] The present invention relates to a process for the preparation of 4-[1 -hydroxy-4-[4-(hydroxydiphenylmethyl)- 
1-plperldlnyl]-butyl]-alpha,alpha-dlmethylbenzeneacetic acid, of formula (7): 



[0002] A number of processes for the preparation of Fexofenadine (W093/21156, W097/22344 W097/23213) are 
known. All said processes are characterized by a high number of steps. None of the known processes envisages a 
convergent approach, on the contrary the final molecule is obtained through the stepwise introduction of the various 
functions, starting from a,a-dimethylbenzeneacetic acid. 

[0003] A process is also known {J.Org.Chem. 1994, 59, 2620-2622) which is shown in the following scheme 1 : 




.COOH 



(7) 



PRIOR ART 
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Scheme 1 




[0004] This process suffers from some disadvantages which prevent its industrial application: the oxidation of the 
triple bond to ketone Involves the use of mercuric oxide under strongly acidic conditions, which give raise to dehydration 
by-products, whose formulae are reported in the following, said by-products being difficult to remove from the final 
product. 
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DISCLOSURE OF THE INVENTION 

[0005] An advantageous process for the preparation of Fexofenadine has now been found, as defined In claim 1 and 
shown in the following scheme 2: 



Scheme 2 





[0006] The process of the invention comprises reacting a compound (1) wherein is halogen (chiorine, bromine, 
Iodine) or an alkyi or arylsulfonate group (methanesuifonyi, trifluoromethanesulfonyi, p-toluenesulfonyl and the like) 
with the compound of formula (2), to give the compound (3). 

[0007] The reaction may be can-ied out in protic solvents such as water, methanol ethanol, isopropanol; aprolic 
dipolar solvents such as acetonltrlie, dimethylfomnamide, dimethyisulfoxide; ethers such as tetrahydrofuran, dibutyl 
ether, dioxane; esters such as ethyi acetate, butyl acetate; aromatic solvents such as toluene, xylene, benzene; chlo- 
rinated solvents such as methylene chloride, chloroform, carbon tetrachloride or mixtures thereof in the presence of 
an inorganic (carbonates, bicarbonates, alkali or aikailne-earth hydroxides) or organic base (triethyiamine, diisopro- 
pylethyiamine, azacyclonol, and the like) at temperatures ranging from 20°C to the reflux temperature of the solvent. 
[0008] Compound (3), which is novel and is a further object of the invention, is then condensed with compound (4) 



4 

Copied from 1 1 788924 on ()2/27/2()<H) 



EP 1 260 505 B1 

in which R2 is hydrogen o C1-C4 all<yi, and is halogen (chiorine, bromine, iodine) or an alkyi or arylsulfonate (meth- 
anesulf onyi, trif luoromethanesulfonyl, p-toluenesulfonyl and the like) In the presence of metal catalysts based on copper 
(I) or mixtures of paliadium(O) and copper(l), In the presence of a base. 

[0009] The Cu(l) catalyst can consist of copper salts having oxidation state 1 , such as cuprous oxide, cuprous chlo- 
5 ride, cuprous bromide, cuprous iodide, cuprous acetate, and the like. 

[0010] The Pd(0) catalyst comprises palladium having oxidation state 0, elemental palladium (metal, cluster, and the 
like), supported palladium (for example on carbon), palladium complexed with suitable llgands, or palladium generated 
in situ by reduction of Pd(ll) salts, such as palladium acetate, palladium chloride, and the like. Suitable llgands are, for 
example, phosphorous (Hi) or nitrogen derivatives. Examples of palladium complexes comprise: 

bis-(triphenylphosphine)-dlchloro complex 
bis-(tributylphosphlne)-dlchloro complex 
di-allyitriphenylphosphine-dichioro complex 
tetrakls-{triphenylphosphlne) complex 
'5 triphenylphosphine-piperidine-dichloro complex 

bis-(trlphenyiphosphine)-dlacetate complex 
2,4-pentanedione complex 
1 ,2-bis-(diphenylphosphlne)-ethane complex 
bis-benzonitrile-dichloro complex. 

20 

[0011] The reaction Is preferably carried out in the simultaneous presence of Pd(0), a phosphine ligand and Cu(i) 
salts, preferably in 1 :4:2 Pd:ligand:Cu molar ratios. The palladium molar amount usually ranges from 0.01 to 0.1 relative 
to compound (3). 

[0012] Alternatively, the reaction can be carried out in the presence of a Cu(l) salt and of a phosphine ligand in 1 ;2 
2s Cu:llgand molar ratios. The copper molar amount usually ranges from 0.01 to 0.3 relative to compound (3). 

[0013] The reaction is optionally carried out in the presence of a solvent selected from water-miscibie alcohols, such 

as methanol, ethanol, isopropanol, 2-methoxy-1-propanol, N,N-dimethylformamide, dimethyisulfoxide, acetonltrlle or 

mixtures thereof with water, in amounts ranging from 1 to 5 volumes relative to compound (3) at a temperature ranging 

from 20 to 150°C, preferably from 60 to 120°C. 
30 [0014] Suitable bases are amino organic bases such as pyridine, piperidine, piperazine, morpholine, diisopropyl- 

ethylamine, triethylamine, n-octylamine, and the like, preferably triethylamine or inorganic bases such as carbonates, 

bicarbonates, alkali or alkaline-earth oxides. 

[0015] A further object of the present invention is the transformation of compound (5) Into the con-espondlng com- 
pound (6), which is a precursor of Fexofenadine (7) (scheme 3), with a method which solves the problems described 
35 in J. Org. Chem. 1994, 59, 2620-2622, namely the fonnation of dehydration products due to the strongly acidic condi- 
tions. 

[0016] The transfonnation of compound (5) into compound (6) is preferably carried out under neutral conditions in 
the presence of a catalyst based on paliadium(il), platinum(ll), ruthenium(lll), optionally in the presence of ligands, or 
in the complexed fonn. Suitable ligands are phosphorous(lll) derivatives, such as triphenylphosphine; nitrogen deriv- 
<o atives, such as benzonitrile, acetonitrile, EDTA or carbonyl derivatives such as carbon oxide, and the like. 

[001 7] The reaction is preferably carried out in the presence of molar amounts of catalyst ranging from 0.005 to 0. 1 
relative to compound (5), more preferably from 0.01 to 0.05. 

[0018] The reaction may be carried out In the presence of a water-mlscible solvent, such as methanol, ethanol, 
isopropanol, tetrahydrofuran, N,N-dimethylformamide, acetonitrile, dimethyisulfoxide in amounts ranging from 1 to 5 
45 volumes relative to compound (5), at a temperature ranging from 20 to 150°C, preferably from 60 to 120''C. 

[0019] Compound (6) is subsequently transfonned Into Fexofenadine by hydrolysis of the ester and reduction with 
metal hydrides, preferably sodium borohydrlde, according to conventional conditions described In literature. 
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Scheme 3 




[0020] The following examples Illustrate the invention in greater detail. 
Example 1 : Preparation of Compound (1) (R^=OMs) 

[0021] IVIethanesulfonyl chloride (57.3 g; 0,5 mols) is dropped under stirring into a solution 3-butyn-1-ol (35 g; 0.5 
mols) and triethylamine (55.6 g; 0.55 mols) in methylene chloride (175 ml) keeping the temperature under SQ'C. One 
hour after the addition, water is added (150 ml), the phases are separated, the organic phase is washed with water 
(100 ml) and concentrated to dryness under vacuum to obtain 1-m6thanesulfonyl-3-butyn (1) (Ri=OMs) as an oily 
liquid (70.0 g; 94,6% yield). 

[0022] 1H NIVIR(CDCl3, TMS) 5 (ppm): 2.06 (t, 1H); 2.65 (m, 2H); 3.05 (s, 3H); 4.30 (t, 2H). 
Example 2 : Preparation of Compound (3). 

[0023] Azacyclonol (2) (56.1 g; 0,21 mols) is added to a solution of 1-methanesulfonyl-3-butyn (1) (Ri^Ofl/ls) (14,8 
g; 0,1 mols) in tetrahydrofuran (250 ml). The suspension is refluxed (68°C) under stin-|ng for 20 hours. The mixture is 
then cooled to room temperature, filtered, and the azacyclonol methanesulfonate solid is washed with tetrahydrofuran 
(2x50 ml). The solution Is concentrated under vacuum to a residue to yield the desired compound (3) as a viscous 
liquid (30.5 g; 95.5% yield). 

[0024] 1H NIVIR(DIVISO, TIVIS) 5 (ppm): 1,18 (m, 2H); 1.41 (m, 2H); 1.90 (t, 3H); 2,25 (m, 2H); 2.42 (m, 3H); 2,68 (t, 
1H); 2.80 (m, 2H); 7.0-7.6 (aromatics, 10H). 

Examples : Preparation of compound (3). 

[0025] Azacyclonol (2) (56.1 g; 0.21 mols) is added to asolution of 1-bromo-3-butynol (1)(Ri=Br) (13.3 g; 0.1 mols) 
in tetrahydrofuran (250 ml). The suspension Is refluxed (68°C) under stirring for 20 hours. The reaction mixture is 
cooled to room temperature and filtered, and the solid azacyclonol hydrobromide is washed with tetrahydrofuran (2x50 
ml). The solution is concentrated to a residue to yield the desired compound (3) as a viscous liquid (30,7 g; 96, 1% yield), 
[0026] 1H NMR(DMSO, TIVIS) 5 (ppm): 1 ,18 (m, 2H); 1 ,41 (m, 2H); 1 .90 (t, 3H); 2.25 (m, 2H); 2.42 (m, 3H); 2.68 (t, 
1H); 2,80 (m, 2H); 7,0-7.6 (aromatics, 10H), 
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Example 4 : Preparation of 4-[{4-hyclroxydiphenylmethyl)-1-plperidinyl]-1-butynyl]-a,a-climethylben2eneacelic acid 
methyl ester (5). 

[0027] Palladium chloride (1 7.7 mg; 0.1 mmoles), triphenylphosphine (1 06 mg; 0.4 mmoles) and copper iodide (38 
mg; 0.2 mmoles) are added In sequence to asolutlon of compound (3) (31 .9 g; 0.1 mols) and a,a-dimethyl-(4-bromophe- 
nyl)acetic acid methyl ester (4) (R2=Me, R3=Br) (25.7 g; 0.1 mols) in triethylamine (120 ml). The mixture Is refluxed 
for 18 hours. The resulting mass is concentrated to a residue under vacuum and diluted with methylene chloride (300 
ml) and water (1 00 ml). The phases are separated and the organic phase Is concentrated to a residue, to obtain a solid 
which is purified by silica gel chromatography (eluent n-heptane:ethyl acetate In 70:30 ratio) to yield the desired com- 
pound (5) (40.0 g; 80.7% yield). 

[0028] 1H NMR(DMSO, TMS) 5 (ppm): 1 .20 (m, 2H); 1 .22 (s, 6H); 1 .44 (m, 2H); 1 .90 (t, 3H); 2.30 (m, 3H); 2.44 (m, 
1H); 2.84 (m, 2H); 3.56 (m, 3H); 7.0-7.9 (aromatlcs, 14H). 

Example 5 : Preparation of 4-[(4-hydroxydiphenylmethyl)-1-piperidinyl]-1-butynyl]-a,a-dimethylbenzeneacetic acid 
methyl ester (5). 

[0029] Palladium chloride (17.7mg; 0.1 mmoles), triphenylphosphine (105 mg; 0.4 mmoles) and copper iodide (38 
mg; 0.2 mmoles) are added in sequence to a solution of (3) (31 .9 g; 0.1 mols) and a,a-dimethyl-(4-trifluorometansul- 
fonylphenyl)acetic acid methyl ester (4) (R^sMe, R^sOSOjCFj) (31 .0 g; 0.1 mols) in triethylamine (1 20 ml). The mixture 
is refluxed for 18 hours. The resulting mass is concentrated to a residue under vacuum and diluted with methylene 
chloride (300 ml) and water (100 ml). The phases are separated and the organic phase is concentrated to a residue, 
to obtain a solid which is purified by silica gel chromatography (eluent n-heptane:ethyl acetate 70:30 ratio) to yield the 
desired compound (5) (35.7 g; 72.0 % yield), 

[0030] 1H NMR(DMSO, TMS) 8 (ppm); 1 .20 (m, 2H); 1 .22 (s, 6H); 1 .44 (m, 2H); 1 .90 (t, 3H); 2.30 (m, 3H); 2.44 (m, 
1H); 2.84 (m, 2H); 3.56 (m, 3H); 7.0-7.9 (aromatlcs, 14H). 

Example 6 : Preparation of 4-[(4-hydroxydiphenylmethyl)-1-piperidinyl]-1-butynyl]-a,a-dimethylbenzeneacetic acid 
methyl ester (5). 

[0031] Copper iodide (190 mg; 1 mmole), triphenylphosphine (524 mg; 2 mmoles) and potassium carbonate (27.6 
g; 0.2 mmoles) are added in sequence to a solution of (3) (31 .9 g; 0.1 mols) and a,a-dimethyl-(4-bromophenyl)acetic 
acid methyl ester (4) (R2=Me, R^Br) (25.7 g; 0.1 mols) in N.N-dimethylformamide (100 ml). The mixture Is refluxed 
for 1 0 hours. The resulting mass Is concentrated to a residue under vacuum and diluted with methylene chloride (300 
ml) and water (1 00 ml). The phases are separated and the organic phase is concentrated to a residue, to obtain a solid 
which is purified by silica gel chromatography (eluent n-heptane:elhyl acetate 70:30 ratio) to yield the desired compound 
(5) (41.1 g; 83% yield). 

[0032] 1H NMR(DMSO, TMS) S (ppm): 1 .20 (m, 2H); 1 .22 (s, 6H); 1 .44 (m, 2H); 1 .90 (t, 3H); 2.30 (m, 3H); 2.44 (m, 
1H); 2.84 (m, 2H); 3.56 (m, 3H); 7.0-7.9 (aromatic, 14H). 

Example 7 : Preparation of 4-[1 -oxo-4-[4-hydroxydlphenylmethyl)-1 -plperidinyl]butyl]-a,a-dimethylbenzeneacetic acid 
methyl ester (6). 

[0033] Platinum(ll) chloride (532 mg; 2.0 mmoles) is added to a solution of (5) (49.5 g; 0.1 mols) in tetrahydrofuran 
(100 ml) and water (10 ml). The mixture is refluxed for 12 hours, then concentrated to a residue under vacuum and 
diluted with methylene chloride (300 ml) and water (150 ml). The phases are separated and the organic phase Is 
concentrated to a residue, which is purified by silica gel chromatography (eluent methylene chlorlde:methanol = 15:1) 
to give the desired product 6 (43.6 g; 85% yield). 

[0034] 1H NMR(CDCl3, TMS) 8 (ppm): 1 .40 (m, 4H); 1 .58 (s, 6H); 1 .96 (m, 4H); 2.38 (t, 3H); 2.96 (m, 4H); 3.64 (s, 
3H); 7.1+8.0 (aromatlcs, 14H). 

Example 8 : Preparation of Fexofenadine (7). 

[0035] Sodium hydroxide (2.4 g, 0.06 mols) and sodium borohydride (0.8 g; 0.02 mols) are added to a solution of 
compound (6) (20.5 g; 0.04 mols) in methanol (100 ml) and water (30 ml). The mixture Is heated at 50°C for 4 hours, 
then cooled to room temperature and added with acetone (5 ml). After 30 minutes, 36% hydrochloric acid (12.4 g; 
0.1 22 mols) is added. The resulting suspension is heated to 45°C to complete dissolution, then is slowly cooled to 0°C. 
The resulting solid is filtered, washed with water (2x30 ml) and dried under vacuum at 60°C, to obtain Fexofenadine 
hydrochloride (15.5 g; 72% yield). 
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[0036] 1H NMR(CD30D, TMS) 8 (ppm): 1.52 (s, 6H); 1.78 (m, 8H); 2.90 (m, 5H); 3.48 (d, 2H); 4.62 (t, 1H); 7.1-7.6 
(aromatics, 14H). 

Claims 

1 . A process for the preparation of Fexofenadine (7), 




(7) 

which comprises: 

a) reaction of a confipound of formuia (1): 




0) 

wherein R'' is a halogen or an aikyi or aryisulfonate group, 
with the compound of formula (2): . 




(2) 

b) condensation of the resulting compound of formuia (3): 




(3) 

with a compound of formuia (4): 



8 

Copied from 1 1 788924 on ()2/27/2()<H) 



EP 1 260 505 B1 




(4) 

wherein R2 is hydrogen or C1-C4 aikyi, and R3 is a halogen or an ail<yl or aryisuifonate, in the presence of 
metal catalysts based on copper(l) or mixtures of pailadlum(O) and copper(l) in the presence of a base; 
c) transformation of the resulting compound of formula (5): 

»5 



20 




(5) 

25 

into compound (6) 




35 

(6) 



<o by treatment with water in the presence of a catalyst based on palladium, platinum or ruthenium, optionally In 

the presence of iigands, and 

d) conversion of compound (6) into Fexofenadine (7) by reduction with metal hydrides and hydrolysis of the 
ester groups. 

45 2. A process as claimed in claim 1 , wherein the reaction of step a) is earned out in protic solvents, dipolar aprotic 
solvents, ethers, esters, aromatic solvents, chlorinated solvents or mixtures thereof in the presence of an Inorganic 
or organic base temperatures ranging from 20°C to the reflux temperature of the solvent. 

3. A process as claimed in claim 1 or 2, wherein the Pd(0) catalyst used in step b) comprises palladium having 
so oxidation state 0, elemental palladium, supported palladium, palladium compiexed with suitable Iigands, or palla- 
dium generated in situ by reduction of Pd(ll) salts. 

4. A process as claimed in claim 1 or 2, wherein the Cu(l) catalyst is selected from cuprous oxide, cuprous chloride, 
cuprous bromide, cuprous iodide, cuprous acetate. 

5. A process as claimed in claim 3, wherein the Pd(0) complex is selected from: 

bis-(triphenylphosphine)-dichloro complex 
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bis-(tributylphosphine)-dichloro complex 
di-allyltriphenylphosphine-dichloro complex 
tetrakls-(triphenylphosphlne) complex 
triphenylphosphine-piperidine-dichloro complex 
bls-(triphenylphosphine)-diacetate complex 
2,4-pentanedlone complex 
1 ,2-bis-(diphenylphosphlne)-ethane complex 
bis-benzonltrile-dichloro complex. 

6. A process as claimed in any one of claims 1 to 4, wherein the Pd:ligand:Cu molar ratios are 1 :4:2 and the molar 
amount of palladium used ranges from 0.01 to 0.1 relative to compound (3). 

7. A process as claimed In any one of claims 3 to 5, wherein the reaction Is optionally carried out in the presence of 
a solvent selected from water-misclble alcohols or mixtures thereof with water, In amounts ranging from 1 to 5 
volumes relative to compound (3) at a temperature ranging from 20 to 150°C, preferably from 60 to 1 20''C. 

8. A process as claimed in any one of claims 3 to 6, wherein the base is selected from pyridine, piperidine, piperazine, 
morphollne, diisopropylethylamine, triethylamine, n-octylamine. 

9. A process as claimed in claim 7, wherein the base Is triethylamine. 

10. The compound of fonnula (3) 




(3) 



Patentanspriiche 



1. Verfahren zur Herstellung von Fexofenadin (7) 




(7) 



umfassend: 



a) Reaktion einer Verbindung der Formel (1): 
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worin Ri ein Halogen Oder eine AlkyI- oder Atylsulfonatgruppe bedeutet, mit der Verbindung der Formel (2): 



(2) 

)) Kondensation der entstehenden Verbindung der Formel (3): 




C4) 

worin R2 Wasserstoff Oder C1 -C4-Alkyl bedeutet und R3 ein Halogen oder ein AlkyI- oder Arylsulfonat bedeutet, 
in Anwesenhelt von Metallkatalysatoren, berulnend auf Kupfer(l) oder Gemischen aus Palladium(O) und Kupfer 
(I) in Anwesenhelt einer Base; 

c) Transformation der entstehenden Verbindung der Formel (5): 
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Ph' 




,C00R2 



(5) 



In die Vertlndung (6): 



Ph' 




,COOR» 



(6) 



durch Behandlung mit Wasser in Anwesenheit eines Katalysalors auf der Gmndlage von Palladium, Platin 
Oder Ruthenium, gegebenenfalls In Anwesenheit von Liganden, und 

d) Umwandlung von Verbindung (6) in Fexofenadin (7) durch Reduirtion mit IWetalihydriden und Hydrolyse der 
Estergaippen. ' 

2. Verfahren nach Anspruch 1 , wobei die Reaktion der Stufe a) durchgefiihrt wird in protischen Losungsmittein, di- 
polaren aprotlschen L6sungsmittein, Ethern, Estern, aromatischen Losungsmittein, chiorierten Losungsmittein 
Oder Gemlsohen davon, In Anwesenheit einer anorganlschen oder organischen Base bei Temperaturen Im Bereich 
von 20°C bis zur Rucl<flusstemperatur des Losungsmittels. 

3. Verfahren nach Anspruch 1 oder 2, wobei der Pd(0)-Katalysator, der bel der Stufe b) venwendet wird, umfasst: 

Palladium mit einem Oxidationszustand 0, elementares Palladium, Palladium auf Trager, Palladium, komple- 
xiert mit geelgneten Liganden, oder Palladium, erzeugt In situ durch Reduktion von Pd(ll)-Salzen. 

4. Verfahren nach Anspmch 1 oder 2, worin der Cu(l)-Katalysator ausgewahit wind aus Kupfer(l)-oxid, Kupfer(l)- 
chlorld, Kupfer{l)-bromid, Kupfer(l)-iodid oder Kupfer(l)-acetat. 

5. Verfahren nach Anspruch 3, worin der Pd(0)-Komplex ausgewahit ist aus: 

Bis(triphenylphosphin)dichlor-Komplex, 

Bis{tributylphosphln)dichlor-Komplex, 

Diallyltriphenylphosphin-dichlor-Komplex, 

Tetrakls(trlphenylphosphln)-Komplex, 

Triphenylphosphln-plperidin-dichlor-Komplex, 

Bis (triphenylphosphin) dIacetat-Komplex, 

2,4-Pentandlon-Komplex, 

1,2-Bis(diphenylphosphln)ethan-Komplex, 

Bis-benzonltril-dlchlor-Komplex. 

6. Verfahren nach einem der Ansprtiche 1 bis 4, worin die Pd:Llgand:Cu-Molverhaltnisse 1:4:2 betragen und die 
molare Menge an Palladium, die verwendet wird, im Bereich von 0,01 bis 0, 1 , bezogen auf die Verbindung (3), llegt. 
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7. Vertahren nach einem der Ansprilche 3 bis 5, wobei die Realction gegebenenfaiis in Anwesenheit eines Losungs- 
mltteis durchgefuhrt wird, ausgewahit aus Wassermisclibarem AII<ohol Oder Gemischen davon mit Wasser, in iVIen- 
gen im Bereich von 1 bis 5 Volumina, bezogen auf die Verbindung (3), bei einerTemperatur im Bereich von 20 bis 
150°C, bevoraugt von 60 bis 120°C. 

8. Verfahren nach einem der Ansprilche 3 bis 6, worin die Base ausgewahit ist aus Pyridin, Piperidin, Piperazin, 
Morphoiin, Diisopropyiethyiamin, Triethylamin, n-Octyiamln. 



9. Verfahren nach Anspruch 7, worin die Base Triethylamin ist. 



10. Verbindung der Formel (3): 




Revendications 

1. Precede pour la preparation de Fexofenadine (7), 




C7) 



qui comprend : 

a) ia reaction d'un compose de formuie (1) : 



(I) 



dans laqueile est un halogfene ou un groupe alkyle ou arylsuifonate, avec le compose de formuie (2) : 



QH H 

C2) 
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b) la condensation du compos6 de fomiule (3) obtenu: 




Ph 



(3) 



avec un compost de fomnule (4) : 




500R» 



(4) 



dans laquelle R2 est de I'hydrogfene ou un groupe alkyle en C, & C4, at est un halogSne ou un groupe alkyle 
ou arylsulfonate, en presence de catalyseurs m§talliques k base de cuivre(l) ou de melanges de palladium 
(0) et de culvre(l) en presence d'une base ; 
c) la transfomiatlon du compost de formule (5) obtenu : 



par traitement avec de I'eau en presence d'un catalyseur k base de palladium, de platine ou de ruthenium, 
facultativement en presence de ligands, et 

d) la conversion du compose (6) en Fexofenadine (7) par reduction avec des hydrures m6talliques et hydrolyse 
des groupes esters. 

2. Proc6d6 selon la revendication 1 , dans lequel la reaction de I'dtape a) est effectu6e dans des solvents protiques, 
des solvants aprotiques dipolaires, des 6thers, des esters, des solvents aromatiques, des solvants chlor6s ou des 
melanges de ceux-ci, en presence d'une base mindraie ou organique, a des temperatures allant de 20 °C ci la 




(5) 



en le compost (6) 




(6) 
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temperature de reflux du solvent. 

3. Procede selon la revendication 1 ou 2, dans lequel le catalyseur & Pd(0) utilise dans l'§tape b) comprend du 
palladium ayant I'^tat d'oxydation 0, du palladium 6l6mentaire, du palladium supports, du palladium complexe 

5 avec des ligands appropri6s, ou du palladium form6 in situ par reduction de sels de Pd(ll). 

4. Proc6d6 selon la revendication 1 ou 2, dans lequel le catalyseur & Cu(l) est choisi parmi I'oxyde cuivreux, le chlorure 
cuivreux, le bromure cuivreux, I'iodure cuivreux, rac6tate cuivreux. 

w 5. Procede selon la revendication 3, dans lequel le complexe de Pd(0) est choisi pamni : 



un complexe de bis-(triphenylphosphlne)-dlchloro 
un complexe de bis-(tributylphosphine)-dlchloro 
un complexe de di-allyltriph6nylphosphine-dichloro 
un complexe de t6trakis-(triph6nylphosphine) 
un complexe de triphenylphosphine-piperidine-dichloro 
un complexe de bis-(triphenylphosphine)-diacetate 
un complexe de 2,4-pentanedione 
un complexe de 1 ,2-bis-(diphenylphosphine)-ethane 



6. Proc6d6 selon I'une quelconque des revendlcations 1 k 4, dans lequel les rapports molalres Pd:ligand;Cu sont de 
1 :4:2 et la quantity molaire de palladium utilis6e va de 0,01 & 0,1 par rapport au compose (3). 

7. Procedd selon I'une quelconque des revendlcations 3 d 5, dans lequel la reaction est facultativement effectuee 
en presence d'un solvant choisi parmi les alcools miscibles avec I'eau ou des melanges de ceux-ci avec de I'eau, 
en des quantites allant de 1 a 5 volumes par rapport au compose (3) k une temperature allant de 20 & 1 50 °C, de 
preference de 60 & 120 °C. 

30 8. Precede selon I'une quelconque des revendlcations 3^6, dans lequel la base est cholsie parmi la pyridine, la 
piperidine, la piperazine, la morpholine, la diisopropyiethylamine, la triethylamine, la n-octylamine. 

9. Procede selon la revendication 7, dans lequel la base est la triethylamine. 

35 10. Compose defomule (3) 



so 



un complexe de bis-benzonitrile-dichloro. 



40 




(3) 



45 



50 
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